Abstract. In this paper, using properties of the Henstock-Kurzweil integrad and corresponding theorems, we prove existence theorems for the equation x' = f (t,xt) and inclusion x ' € F(t,xt) in a Banach space where / is Henstock-Kurzweil integrable and satisfies some additional conditions.
Introduction
The Henstock-Kurzweil integral encompasses the Newton, Riemann and Lebesgue integrals [4, 11, 15] . A particular feature of this integrals is that integrals of highly oscillating functions such as F'(t), where F(t) = t 2 sin t~2 on (0,1] and F(0) = 0 can be defined. This integral was introduced by Henstock and Kurzweil independently in 1957-58 and has since proved useful in the study of ordinary differential equations [2, 5, 6, 7, 16, 20, 23] .
A further step of generalisation was done in [7] which applies the Henstock-Kurzweil integrals to the study of Retarded Functional Differential Equations with finite delays, i.e. equations of the form
Henstock-Kurzweil integral in Banach spaces
In this part we define the Henstock-Kurzweil integral in the Banach space and give some properties of this integral. DEFINITION 2.1 [11] . Let S(-) be a positive function defined on the interval [a, 6] Script capital letter V will be used to denote finite collections of nonoverlapping tagged intervals.
Let V = {(Si, [cj, dj]) : 1 < i < N} be such a collection in [a, 6] .
(a) The points {sj : 1 < i < N} are called the tags of V.
) is subordinate to 6 for each i, then we write V is sub 6. For the HL integral we have the following theorems. We remark that this theorem for Denjoy -Bochner integrals is mentioned in [24] without proof. It is also true for HL integrals. The proof is similar to that Theorem 7.6 in [18] , see also [21, Theorem 4] .
Existence of solution
Now we prove an existence theorem for the problem (1.2). For any bounded subset A of E we denote by a(A) the Hausdorff measure of noncompactness of A, i.e. the infimum of all e > 0 such that A can be covered by a finite number of balls of radius smaller than e.
For the properties of a we refer e.g. to [1, 3] .
LEMMA 3.1 [1] . Let H C C(I a ,E) be a family of equicontinuous functions. 
Then a c (H) = sup a(H(t)) = a(H(I a )) where a c (H) denotes the measure tei a of noncompactness in C(I a ,E) and function 11-• a(H(t)) is continuous.

(t) = u(t + s). A function / : R a b -> E is termed a Carathéodory function on R a b if for each x € üb, f(t, x) is measurable in t and for almost all t € I a , f{t, x) is continuous with respect to x.
Continuity here is understood in the sense that if {x n }, n = 1,2,... is a sequence in ÍÍ& and x n (s) converges uniformly on [-r, 0] to some xo 6 fit as n -> oo, then for almost all t 6 I a , f{t, x n ) converges to /(t, xo) as n -* oo.
A function x is called a solution of the problem (1.2) with the initial function ip if there exists an a > 0 such that
for almost all t 6 I a and xo = tp. It is convenient here to introduce an auxiliary function x : if x is defined on Ip (0 < 0 < a) with x(o) = <p(o), the function x is defined as:
te<-r,0>.
The set A(<p, a) C C(I a ,E) is defined as
A(<p,a) = {x€ C(I a ,E) : x(0) = tp{0), ||x|| < 6 + M0)||, x t € ü b } .
It is easy to see that the set A(ip, a) is bounded, closed and convex. By our assumptions the operator Fx is well defined and maps
(t) = a(V(t)) = lim lim d(xm(t), En) is measurable on Ia. n-»oo m-»oo
(3.1) V = conv({x} U F(V)) =í> V
A(ip,P)
into A(<p, ¡3) because: t i Suppose that V = conv ({x} U F(V)) for some countable bounded set V C 
Since V = conv ({x}U.F(V)) by the property of measure of noncompactness we have a
(F(i)) < a(F(F(i))) and t v(t) = a(V(t)) < \ h(s, a(v(s)))ds.
o Hence applying now a theorem on differential inequalities we get v(t) = a(F(i)) = 0. By Arzela-Ascoli's theorem V is relatively compact. So, by Theorem 3.1 F has a fixed point which is a solution of (1.2). REMARK 3.1. Let S be the set of solutions of the Cauchy problem (1.2) and let S n C S be sequence of solutions. As S n = F(S n ), by repeating the calculating similar as in the proof of theorem (3.2) , where V = S n , we can show that S is compact.
Differential inclusions
Now we present the theorem on the existence of solution of the differential inclusions, ^F(s,x s )ds for t G I a and   o   x G A((p,a) and a(F(t, X)) < h(t,a(X)) where h is a Kamke function, andX C C ([0,o] 
